FILDES [1938], referring to the claims of Happold & Hoyle [1936] that 'the failure to produce indole by cultures of E. coli grown in the presence of glucose is due to the non-production of a tryptophanase system', suggests that this is but a partial truth and that the tryptophanase system in the cells consists oftwo parts, a ' constitutive' part and an 'adaptive' part, of which only the 'adaptive' part is not produced in the presence of glucose. 
FILDES [1938] , referring to the claims of Happold & Hoyle [1936] that 'the failure to produce indole by cultures of E. coli grown in the presence of glucose is due to the non-production of a tryptophanase system', suggests that this is but a partial truth and that the tryptophanase system in the cells consists oftwo parts, a ' constitutive' part and an 'adaptive' part, of which only the 'adaptive' part is not produced in the presence of glucose. Fildes further states that suspensions of E. coli are always capable of catalysing the oxidation of tryptophan to indole even when grown in the absence of tryptophan or in the presence of glucose and tryptophan.
The The non-disappearance of tryptophan from the culture medium when E. coli is grown in the presence of glucose, tryptophan and other amino-acids, i.e. when tryptophanase is not formed, was demonstrated by means of an eight-aminoacid medium [Evans et at. 1939] After 23 hr. incubation at 37°, 10-ml. samples from the flasks showed no change in reaction except that from flask (4) which was acid (pH 5). Tryptophan estimations on samples (by the method of Lugg [1937] ) gave the following results: Tryptophan as g. per 100 ml.
Flask (1) Flask (2) Flask ( Although the inoculated flasks (2) and (4) had both yielded a good growth of E. coli tryptophan had only disappeared from flask (2); this was the only flask which gave any reaction for indole and in this case it was a very strong reaction. From the above experimental evidence it seems certain that the presence of tryptophan is essential for the production of tryptophanase, that where there is no indole formation in cultures containing glucose and tryptophan there is no tryptophanase production. Further, since resting bacteria do not apparently rest (but are capable of giving rise to neo-enzyme formation) the washed viable cell technique is unsafe as a method of analysis for the presence or absence of an enzyme at a given point in time.
Specific inhibition of indole production by E. coil in the presence of phenykalanine or tyrosine and glucose in simple media There remains the fact, however, that under certain conditions, e.g. when grown in Fildes' medium+tryptophan, the inhibitory effect of glucose on the production of indole by cultures of E. coli is not 'complete, up to one-fifth of the indole produced in the absence of glucose being formed. This appears to be due to the peculiarities of the constitution of the medium.
It has been found that complete inhibition of indole formation in the presence of glucose and tryptophan in Fildes' medium can be obtained by adding 10 ml. of a 15 % gelatin solution per 50 ml. of Fildes' medium. Further, it was found that if the gelatin were replaced by a mixture of amino-acids representing those found in gelatin by analysis the same result was obtained. Each of the amino-acids found in gelatin hydrolysates was now added separately to Fildes' medium+ glucose + tryptophan to a concentration -of 0'01 %. Of the amino-acids used-glycine, alanine, leucine, aspartic acid, glutamic acid, phenylalanine, cystine, lysine, arginine, histidine, proline and hydroxyproline-only phenylalanine and tyrosine (this was used later) completely inhibited indole production. At the concentration employed (0-01 %) the other amino-acids had no influence on the amount of indole formed. Further, it has been found that in the case of mono Na glutamate, leucine, valine, glycine, alanine, aspartic acid and histidine concentrations of 005, 0410, 0 15 and 0-20 % have no effect on the production of indole in the presence of glucose. It has bken demonstrated that phenylalanine and tyrosine do not affect the amount of indole produced from tryptophan in the absence of glucose. Numerous growth expeYriments have been carried out to determine the concentrations of phenylalanine and tyrosine necessary to complete the inhibition of indole production by glucose in Fildes' medium. The following relationships hold:' 0-001 % tryptophan = 0001-0002 % tyrosine.
=0.003-0 004 % phenylalanine. 0002 % tryptophan = 0.003-0.004 % tyrosine.
=0-005-0*006 % phenylalanine. 0-003 % tryptophan =0 004-0 005 % tyrosine.
=0-007 % phenylalanine.,, There is evidence here of a, possible stoichiometric relationship between the tryptophan and the tyrosine and a less exact relationship between the phenylalanine and the tryptophan (the phenylalanine is a synthetic amino-acid).
The action ofglucose + phenylalanine or tyrosine on preformed tryptophanase has also been studied.
Washed suspensions of E. codi grown on bouillon agar were prepared and added to flasks contaiing buffer solution,pH 7-6 and 0.01 % phenylalanine or tyrosine sterilized by autoclaving as basal substrate. The following experimental flasks were set up: 30 ml. buffer solution and 30 ifil. of cell suspension were placed in all the flasks:
(1) 1-5 ml. 1/iO00 sterile tryptophan.
(2) 1-5 ml. 1/1000 sterile tryptophan + 0.05 % phenylalanine. (3) 1-5 ml. 1/1000 sterile tryptophan + 0 05 % phenylalanine + 1 ml. toluene. (4) 1.5 ml. 1/1000 sterile tryptophan +0 05 % phenylalanine + 1 ml. 50% sterile glucose. (5) 1-5 ml. 1/1000 sterile tryptophan +0.05 % phenylalanine + 1 ml. 50 % sterile glucose + 1 ml.
toluene.
The tryptophan was added last to all the flasks, which were then incubated at '37O. 10-ml It is clear to us from these and other fndings that the effect of the phenylalanine and tyrosine is not exerted through a competitive action upon the enzyme system when formed, but that it must be exerted during the stage of cell division when metabolism is in its most active phase. At the same time the specific effect of these two amino-acids, which show a structural relationship to tryptophan, raises points of interest in view of the findings of Baker & Happold [1940] , that the integrity of the alanine group attached to the heterocyclic indole ring is essential to indole formation by suspensions of E. coli. It will also be noted that phenylalanine and tyrosine are two of the small group of aminoacids which are regarded as ketogenic in the mammalian metabolism of aminoacids.
It should be unnecessary to add that the term 'tryptophanase' is used, not to imply a single enzyme but to describe a coupled oxidative deamination and decarboxylation in an enzymic system which is specific for the tryptophan-indole reaction. SUMMARY It is further confirmed that the presence of tryptophan in a medium is essential for the production of the tryptophanase system by cultures of E. coli, and that the enzyme system does not exist as such in cells which have been grown in glucose bouillon agar or glucose tryptic digest agar, but that.such cells when freed from glucose by washing will re-develop the enzyme system when left in contact'with tryptophan.
Cells grown in complex amino-acid media plus glucose and tryptophan will' produce some indole if phenylalanine and tyrosine are absent from such m'edia. There is evidence of a stoichiometric relationship between the amount of tyrosine (?phenylalanine) wvhich inhibits indole production and the tryptophan in media conitaining an increasing amount of tryptophan. This action is restricted in its effect to the growing cell. Phenylalanine and tyrosine alone or with glucose do not affect the tryptophanase activity of washed cells.
